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must also be divisible, is 0 ; and when / vanishes identicfllly, the quotient may be any rational integral function of x whatever    Accordingly we may say that
The rational integral funotion F is divisible by 0, or has 0 an n factor, when and only w/ten it vanishes identically
2.   Rational integral functions of several variables.
A rational integral function of several scalar variables .r, y, z, ... is an
expression of the form
, ....... ...................(2)
where i, j, k, ... are positive integers, each of which may be 0, whose values are not all the same in any two terms of the sum; where the coefficients t&ijjt are constant scalar numbers, and are all finite; and where xt y, z, ... are scalar numbers to which any values may be assigned. If the coefficients 0^% all lie in a domain of rationality fl, then the function / will be said to lie in or to belong to fi, or to be a function in H ; and we call /= 0 the corresponding rational integral equation in fl.
Any set of values of the variables as, y, z, ... for which f vanishes is called a root of the function / or of the corresponding rational integral equation /= 0.
The function / is said to vanish identically when the coefficients o^. all have the value 0. This is the case (see Ex. vii) when and only when / vanishes for all sets of finite values of the variables x, y, z) ....
Two rational integral functions / and g of the same variables a,ytz,... are identically equal when their difference vanishes identically. If wo write
supplying terms with zero coefficients where necessary in order to ensure the existence of corresponding terms in both functions, this is the case when and only when o^.. = &,# . for all sets of values of i, j, k, ..., i.e. when and only when the coefficients of corresponding terms in / and g are equal. When/ vanishes identically, it is identically equal to 0, and may be said simply to be 0.
When the function / does not vanish identically, and is given in the form (2), where terms with zero coefficients may or may not occur, let the sum i +j + k + ... of the indices of all the variables nc, y, z,... be formed for each separate term. Then the greatest value of this sum which occurs amongst all the terms of/ is the assigned degree of f in all the variables as, y, z,..., or the assigned total degree of /; and the greatest value of this sum which occurs amongst all those terms of / which have non-zero coefficients is the actual degree off in all the variables w,y,g,...,oT: the actual total degree off. Also the greatest values of the index i of any one variable x